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tetraethoxysilane, tetrapropoxysilane, methyltrimethoxysilane, 
ethyltrimethoxysilane, propyltr imethoxysilane, methyltriethoxysilane, 
ethyltriethoxysilane, propyltriethoxysilane, dimethyldimethoxysilane, 
dimethyldiethoxysilane, diethyldiethoxysilane, .gamma. -chloropropyl trie th- 
oxysilane, .gacraa . -mercaptopropyltrimethoxysilane, .gaiana.-mercaptopropylt- 
riethoxysilane, . ganma .-aminopropyl trie th oxysilane, phenyltrimethoxysilane, 
phenyltriethoxysilane, phenyl tripropoxysilane, diphenyldimethoxysilane, and 
diphenyldiethoxysilane can be exemplified. Of these, tetramethoxysilane, 
tetraethoxysilane, methyltrimethoxysilane, ethyltrimethoxysilane, 
methyltriethoxysilane, ethyltriethoxysilane, dimethyldiethoxysilane, 
phenyltrimethoxysilane, phenyltriethoxysilane, diphenyldimethoxysilane, and 
diphenyldiethoxysilane are particularly preferred. 

[0076} Compound (ii) may be used alone or two or more kinds may be used in 
combination. Compound (ii) may be condensed by dehydration after partial 
hydrolysis. If necessary, trialkylmonoalkoxysilane can be added to compound 
(ii) for adjusting the physical properties of the reaction product. Although 
compound (ii) is a compound constituting an inorganic phase in the material of 
the recording layer of the present invention, for increasing the storage 
stability of the recording layer material in the state of a solution before 
being coated on the substrate of the lithographic printing plate precursor of 
the present invention, it is effective to protect the active metallic hydroxyl 
group of the inorganic polymer obtained by partial hydrolysis polymerization of 
compound (ii), e.g., a silanol group (Si--OH) The protection of a silanol group 
can be effected by esterifying the silanol group (Si — OR) with higher alcohols, 
e.g., tert-butanol and iso-propyl alcohol. Specifically, the protection can be 
performed by adding the foregoing alcohols to the organic phase. According to 
the nature of the inorganic phase, the storage stability of compound (ii) can 
be further increased at this time by dehydrating the inorganic phase, for 
example, by means of heating the inorganic phase and distilling off the 
eliminated water. When acids or bases capable of being catalysts of the 
hydrolysis polymerization, e.g., hydrochloric acid or ammonia, are present in 
the inorganic phase, it is also generally effectual to lower the concentration 
of them. This is easily performed by neutralizing the inorganic phase with an 
acid or a base. 

[0077] Compound (ii) is preferably used in an amount of from 3 to 95 wt %, more 
preferably from 10 to 80 wt %, based on the total solid contents of the 
recording layer of the lithographic printing plate precursor used in the 
present invention. 

[0078] In the next place, polymers which are obtained by phot opolymerizat ion or 
thermal polymerization reaction to be added, as the crosslinked polymer having 
functional group (a) , to the recording layer of the lithographic printing plate 
precursor used in the present invention, other than those obtained by a sol/gel 
reaction, are described below. 

[0079] There are methods by photo-dimerization and radical photopolymerization 
in photo- cross linking. There are methods by epoxy crosslinking, isocyanate 
crosslink ing and methylol crosslinking in thermal-cros si inking . In any of 
these methods, a crosslinking reactive group is incorporated into a polymer and 
crosslinking is performed by the reaction of the polymer by itself or with a 
mo none r . 

[0080] In photo-dimerization reaction, crosslinking reaction can be caused by 
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equally divided into two light components by a beam splitter. One light 
component is reflected by a fixed mirror and the other light component is 
reflected by a movable mirror. The reflected light components are recombined 
by the beam splitter and cause interference due to optical path differences. 
An interference pattern of the reflected light components, which pass through 
the stock solution, is observed by a detector. The interference pattern is 
converted to an infrared spectrum as shown in FIG. 4 by Fourier transformation 
using a computer. 

(11) FIG. 4 shows infrared spectra of a mixed stock solution at 5 minutes and 
1 hour after a 30-g tetraethoxysilane (Si (C. sub. 2 H.sub.S 0).sub.4) in ethanol 
solution (silane alkoxide solution) and a 1-g ammonia in 100-g water solution 
(gelation initiator solution) are mixed. The abscissa indicates the wavenuraber 
and the ordinate indicates the absorbance. The solid line indicates the 
spectrum at 5 minutes and the broken line indicates the spectrum at I hour. 
The alkoxide solution is hydrolyzed by the effect of the gelation initiator 
solution to form silanetetraol and then the silanetetraol yields Si — O — Si 
crosslinks by condensation. The absorbance near 1,035 cm. sup. -1 increases from 
50% at 5 minutes to 98% at 1 hour, as shown by an arrow in FIG. 4. Herein, the 
absorbance is a relative value with respect to the absorbance (100%) of a 
sample, which is sufficiently gelated, at 6 hours after the mixing. As the 
gelation proceeds, the absorbance near 1,035 cm. sup. -1 due to the Si — O — Si 
bonds increases. Thus, the absorbance indicates the degree of gelation. 

(12) The degree of gelation of a wet-gel film formed on a substrate is 
determined, for example, by an apparatus shown in FIG. 5. The basic 
configuration of this apparatus is the same as that of the apparatus shown in 
FIG. 3. The degree of gelation is determined by the absorbance at 1,035 
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heat conduction of the solid. The high thermal conductivity of COMPARATIVE 
EXAMPLES 1 and 2 is ascribed to the greater particle diameter of the organogel 
fine particles, which leads to the longer void distance. 



(99) 



EXAMPLE 4 



(100) In EXAMPLE 4, an organic porous material was produced by cros slinking 
organogel fine particles according to the first method of the present 
invention. The organogel fine particles were prepared by polymerizing a 
mixture, which included ethyl aery late, methyl methacrylate, glycidyl 
methacrylate (manufactured by Kanto Chemical Co., Ltd.) and the oligoester 
aery late reactive emulsifying agent New Frontier A-229E (manufactured by 
DAI-ICHI SEIYAKU KOGYO CO., LTD.) at a weight ratio of 80:20:2:5, by emulsion 
polymerization. The cross linking functional group was accordingly epoxy group. 
Tolylene 2, 4 -d i- isocyanate (manufactured by Kanto Chemical Co., Ltd.) was used 
for the crosslinking agent. Acetone was used for the swelling solvent. The 
organic porous material was produced in the same manner as EXAMPLE 1. The 
intra-particle crosslinking in EXAMPLE 4 was carbon-carbon bond formed by 
addition polymerization of an unsaturated bond -containing compound, while the 
inter-particle crosslinking was oxazolidone bond formed by the reaction of the 
epoxy group with the isocyanate group. 

(101) The resulting organic porous material had the thermal conductivity of 
0.017 kcal/mh. degree. C, which proves the excellent thermal insulating 
properties. The particle diameter of the organogel fine particles was 60 nm 
and the density was 0.21 g/cm.sup.3. Like EXAMPLE 1, the organic porous 
material of EXAMPLE 4 was not broken into pieces under the pressure with a 
2} a J?iLf_. a ?fL*: a . < * **?P, r 9, vec * b f,*. ttIene33 compared with the cmventiona I s ilica 
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